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Objective-The aim was to describe the sex and socioeconomic differences in patterns of physical activity at work and in leisure time of men and women aged 36 years, and to investigate factors in childhood and adolescence which predict high rates of participation in sports and recreational activities in later life.
Design-Data collected in childhood, adolescence, and at 36 years on members of a national prospective birth cohort study were used.
Setting-The population sample was resident in England, Scotland, and Wales.
Subjects-A stratified sample of about 3500 men and women was studied regularly from birth until 43 years.
Measurements and main results-More men than women reported high rates of sports and recreational activities, gardening, and do-it-yourself. In contrast women reported higher rates of bicycling and walking. Higher levels of education were associated with frequent participation in sports. Individuals often engaged in one type of activity without necessarily engaging in other types. Those who were most active in sport had been above average at sports in school, more outgoing socially in adolescence, had fewer health problems in childhood, were better educated, and had more mothers with a secondary education than those who were less active.
Conclusions-Studies that examine the relationship between physical activity and chronic disease should consider a broad range of pursuits rather than extrapolating from only one area of physical activity, and in their explanations should take account of the possible role of childhood characteristics. The findings suggest the importance of developing skills and habits in childhood as well as of encouraging healthier exercise habits in adults who may have had few opportunities or low motivation previously.
The importance of physical activity for individual health and wellbeing has been recognised for 2000 years. ' 2 The lack of physical fitness in the British population has been seen as a problem throughout this century and the need for physical training was stressed by a number of major public health reports.>5 The promotion of physical activity in the general population gathered momentum with the passing of the Physical Training and Recreation Act in 19376 which increased government financial support to local authorities for the development of public sports and recreational activities. The setting up of the advisory Sports Council in 1965 (which became the independent Sports Council in 1972) was an indication that sport and physical recreation were considered to be self justified and did not need the support of a drive to national fitness.7
Physical activity "is not a single entity; there are many kinds of activity which vary in intensity, frequency and duration, and which have variable effects on body systems".8 Physical capacities may be broadly divided into muscle strength and stamina. These two attributes are distinct, and differently trained. Muscle strength depends on contractile proteins within muscle cells, and changes in strength throughout life are thought to be mediated through muscle cell hypertrophy rather than increased cell number. Stamina (endurance capacity, aerobic capacity, maximal oxygen uptake) is required for rhythmic exercise such as walking, swimming, or cycling. In addition to muscle strength, stamina requires a good capacity for oxygen delivery in the cardiovascular system, and a good capacity for work uptake in muscle cells.
Epidemiological research has attempted to associate inactivity with several diseases, most notably ischaemic heart disease and osteoporosis. While vigorous exercise, requiring high endurance capacity, appears to be associated with low coronary risk,9-4 muscle loading activity seems more important to the maintenance of skeletal integrity in later life. '5 The generation of preventive strategies incorporating exercise for these public health problems requires greater knowledge of the kinds of activity currently undertaken by members of the general population, and an understanding of its determininants. Such information is scarce. We have therefore examined activity patterns in work and leisure in a national sample of over 3300 men and women aged 36 respectively, and were significantly higher than the mean scores for other men and women (8 6 and 8 3) (p<0 01).
Negative predictors of high sporting activity in later life included physical disability and, for women only, serious illness in childhood or adolescence (table IV) .
The childhood variables (except for fathers' social class and level of education which had already been found to be mediated by the survey members' own educational qualifications) were examined in a multiple logistic regression model. They all retained statistically significant independent effects on adult participation in sports (table V) .
VALIDITY
The validity of the various measures of physical activity adopted in this study was difficult to D = Degree; A = "A" level; 0 = "O" level; V = Vocational; N = None Figure 1 Percentage reporting sports activities at least five times in previous month estimate within the framework of the data set itself. We were able, however, to explore the relationship between the levels of various activities and the reported prevalence of breathlessness during the previous month. All of the leisure activities inquired about showed statistically significant (p<0 001) associations with this variable. Using the whole sample, those reporting frequent heavy lifting at work were no more likely to report having been out of breath. However, a significant association (p < 0 01) was revealed when the sample was restricted to those who were inactive or less active in leisure activities, suggesting that the previous lack of association had been due to higher activity levels of sedentary workers in their leisure time. The validity of activity recall constitutes a greater problem. Investigators are faced with a wide array of questionnaires of varying complexity, length, and time frame. Ascertainment of information on leisure activity in our survey was based upon the Minnesota leisure time physical activity questionnaire.'8 In a recent study,24 this questionnaire correlated well with treadmill estimation of oxygen uptake and body composition, two traditional gold standards for physical activity measurement. A poor relationship was found, however, between the questionnaire and occupational activity. Yet, occupational activity is clearly relevant to disease aetiology under certain circumstances, as evidenced by the recently reported association between occupation in middle life and subsequent risk of hip fracture.25 Perhaps of greater interest, most of the nine other activity questionnaires included in the validation study described above24 performed in a similar manner. Such data support the notion that there are many separate dimensions of physical activity each requiring their own method of validation. Perhaps the length and attention to detail of any questionnaire are less important than the logic of its questions in the context of the disease being studied.
Our observation that those who were active at work engaged in less leisure activity, and that individuals often engaged in one type of leisure activity without necessarily becoming involved in other types, suggests that future studies should take account of a broad range of pursuits rather Not highly active in any activity: 32-0% (men); 42-2% (women) There is evidence to implicate physical inactivity in the aetiology of several chronic diseases, most notably osteoporosis and ischaemic heart disease. The design of effective public health strategies requires baseline information on the wide spectrum of physical activity undertaken by men and women at different stages throughout life. This study provides nationally representative normative data on the pattern of, and early influences on, physical activity of adults in early middle age. Activity patterns differ between men and women, and between the workplace and leisure time. They are influenced by current socioeconomic status, as well as by a number of childhood factors. These observations provide a firm basis for future analytical investigations to test the association between inactivity and chronic disease.
